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XLV. A fecond Letter to the Right Hon. 
the Earl of Macclesfield, Prefdent of the 
Royal Society ^ concerning the 7*ra?ijii of 
Venus over the Sun, on the 6th of June 
1 76 1 ; by the Rev. Nathanael Blifs, M. A, 
Savilian Profejfor of Geotnetry in the Uni- 
verfity of Oxford, and F, R. S. 

My Lord, 

Read Jan 7, f" g 1 H E interior conjunctions of the pla- 
17 2 * J^ nets Mercury and Venus, that hap- 
pen near the ecliptic limits, have always engaged the 
attention of aftronomers, as they furnifh the belt 
means of determining fome of the moft important 
elements in the theory of thofe Planets, The tranfits 
of the former have been often and carefully obferved 
by the moft eminent aftronomers, ever fince the in- 
vention of the telefcope - 7 and, it may be prefumed, 
that the elements of Mercury's theory are eftablifhed 
as accurately as can be expe&ed. The opportunities 
of obferving Venus upon the fun's difk occur fo feldom, 
that the aftronomers of thefe days have reafon to think 
themfelves peculiarly happy, in being eye-wkneffes 
of fo rare a phenomenon , more particularly too, as the 
advantages refulting from the obfervations of this tranfit, 
are, in all probability, of the greateft moment. The 
£rft, and only obfervation of this kind, was made by 
our ingenious countryman, the Rev. Mr. Jeremiah 
Horrox, a young gentleman of very diftinguifhed 
abilities, who, by his own obfervations, with inftru- 
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ments conftru&ed under his own infpe&ion, and 
finifhed by his own hands, was enabled to correct 
the fo much boafted tables of Lanfbergius, and to 
predi<a 3 with a degree of precifion unknown to thofe 
times, a phenomenon, which he himfelf thought to 
be of great confequence. He immediately commu- 
nicated this important difcovery to his friend, and 
companion in his aftronomical ftudies, Mr. William 
Crabtree, and earneftly exhorted him to prepare for 
the obfervation. The ftate of the heavens, on that 
day, was not very favourable : however, both Mr. 
Horrox and his friend were lucky enough to obferve 
it; the former, at a time when the limbs of the fun 
and Venus were in the point of contact, viz. on the 
24th of November 1639, O. S. And thefe two were 
the firft, and only perfons, that ever faw Venus in the 
fun, before the prefent year. 

By the Rudolphine tables, conftru&ed from the 
observations of Tycho Brahe, Kepler was enabled 
to predict, in the year 1629, that Venus would pafs 
over the fun's difk in the year 1761 : and my worthy 
predeceflbr, that eminent aftronomer and mathema- 
tician, Dr. Halley, in a memoir published in the Phi- 
losophical Tranfadions, N° 348. exhorted the aftro- 
nomers of all countries to attend to this rare pheno- 
menon, with all poffible diligence ; as it would fur- 
nift* them with the beft means of determining the 
parallax and diftance of the fun, and, confequently, 
the dimensions of the whole folar fyftem. How far 
the method propofed by him, will enable us to folve 
this difficult problem, muft be left to time to difcover, 
whelm the obfervations, made in places properly fitu- 
ated, can be compared with thofe made here, and 
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in other famous obfervatories. The attention paid to 
the opinion of an Englifh aftronomer, by the moll 
renowned Princes, more particularly by his late Ma- 
jefty, at the requeft of your Lordftiip, and the Royal 
Society, will reflect the greateft honour upon their 
names, to the lateft pofterity. But as the tables, 
which Dr. Halley made ufe of, were very imperfed*, 
his own not being then conftru&ed, and did not re- 
prefent the place of Venus on the fun with that ac- 
curacy, which the method, in this cafe, required : 
and as that eminent philofopher committed a fmall 
miftake in his calculations, by placing the axis of 
Venus's path, and the axis of the equator, on the 
lame fide of the axis of the ecliptic ; a miftake which 
the moft accurate calculator might eafily fall into : 
from thefe confiderations, I fay, the honour of de- 
termining the fun's true parallax is, probably, referved 
for the reign of his prefent Majefty ; from whom, as 
a patron of fcience, and every ufeful art, we have 
the greateft reafon to promife ourfelves every poflible 
encouragement and affiftance. 

I have already had the honour of prefenting to 
your Lordfhip, and the Royal Society, an account of 
the obfervations of the contacts of the fun's and Ve- 
nus's limbs, made at Greenwich, and at your Lord- 
Ihip's own obfervatory. As the time would not then 
permit me to examine the obfervations made with 
the micrometer, I could only feled: a few particulars,, 
relating to the diameters of the fun and Venus, as 
meafured by different obfervers. I have fince had 
leifure to examine all the obfervations made upon the 
day of the tranfit, both at Shirburn caftle, and at the 
Royal Obfervatory at Greenwich y and ihall now beg 
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leave to lay before you, both the obfervations them- 
felves, and the feveral refults deducible from them 
by calculation. 

The method of determining the right afcenfion 
and declination of the center of Venus from that of" 
the fun, was the fame which Dr. Bradley ufed, in 
obferving a former tranfit of Mercury. The planet 
was made to run down the fixed wire of the mi- 
crometer, and the difference of the time of pafiage 
was obferved between it, and that part of the fun's 
limb, which was cut by that wire ; and the moveable 
wire was brought to touch the fun's lower limb. If 
the fun's lower limb had been made to run down the 
fixed wire, and die moveable wire brought to the 
planet, and the difference of the time of paflage 
had been obferved between it and the fun's conse- 
quent limb, on the fuppofition, that die wire was not 
exactly parallel to the diurnal motion, it would have 
caufed a confiderable error in the difference of ri^ht 
afcenfion, obferved at the diftance of die fun's femi- 
diameter. But the method we made ufe of requires 
fome calculation, to determine the pofition of Venus 
on the funs difk. 
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Fig. i. 




mi« miBB«iwwM.Ma«m> 



H Moveable wire, j 



D 



Hi 

Let, therefore, in Fig. i. the circle EDQB re- 
prefent the fun's difk, in which let E Q^be parallel 
to the equator, and BD an hour-circle; let the 
pricked line F G reprefent the fixed wife of the mi- 
crometer, HI the moveable wire, and KL the per- 
pendicular or horary wire. The difference of right 
afcenfion H v, and of declination C H, will be de- 
termined in the following manner : S C, orCD, the 
femidiameter of the fun is given, and CD — D H 
= CH, the difference of declination; and SC and 
CH being given, SH may be found; and then the 
obferved difference of right afcenfion S v being di- 
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muriflied in die ratio of radius to the fine of the polar 
diftance of Venus, wiil give H U, the difference of 
right afcenfion. 

As die clouds began to difperfe, and the fky to 
become favourable, at Shirburn caftle, above two 
hours before we had any opportunity of obferving at 
Greenwich, I fhall firft give the obfervations there 
made by Mr. Hornlby, and afterwards my own at 
Greenwich. But here I would beg leave to premife, 
that, though the numbers are given to parts of a fe- 
cond, the obfervers do not pretend to an imaginary 
exa&ne<$, (for they did not eftimate the times of 
paflage nearer than a quarter of a fecond of time) but 
the numbers ar* fuch as refult from the turning mi- 
swtes and feconds of time into motion, and the re- 
voiations and parts of the fcrew of the micrometer 
into urinates and feconds. 

The fun's horizontal diameter, as meafured by the 
micrometer, was 3 1' 33", and that of Venus, by fe- 
veral obfervers, 58" 5 the following obfervations were 
therefore deduced, by affiiming the femidiameter of 
tfce fun 22 15' 46^*5, and that of Venus m 29'* 

i. At i7 h 33' 50", apparent time, at Shirburn, 
die center of Venus preceded the part of the fun's 
limb, cut by «be fixed wirte, 12' 3*/' in motion ; and 
the north, or upper limb of Venus* was north of the 
foathern, or lower limb of the fun, 4> f %$*& : there- 
fore, the center of the fan preceded the center of 
Venus in right afeehfion i'*' 36**9 ;■. and the center of 
Venus was fouth of that of the fun in declination 
9 / 45^.®, The feme, to avoid repetition in all the 
feyUowing obfewtions. 
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2. At iy h 35' 41", the center of Venus preceded 
the fun's limb 12' 13" ; and the upper limb of Venus 
was north of the fun's lower limb 6' 19". 7 : fun's 
center, therefore, before that of Venus in right afcen- 
fion, i' 2 1" ; and the center of Venus was fouth of 
the fun's center in declination 9' S$*7 /; * 

3 . At 1 7 h 40' 1 ", Venus before funYlimb 1 2' 374.", 
and was north of fun's lower limb 6' i&.i" ; there- 
fore, fun's center, before that of Venus in right af- 
cenfion, 57^.2 ; and Venus fouth of fun's center in 
declination 9' 57"»3. 

N. B. In thefe obfervations, the fun's limb undu- 
lated. 

4. At ij* 43' 59", Venus before fun's limb 
12' 47" 1 and was north of fun's lower limb 6' i6".3 : 
therefore, fun's center before Venus in right afcen- 
iion 47"; and Venus fouth of fun's center in de- 
clination 9' 59".2. 

5. At iy h 50' 31", Venus before fun's limb 
13' 9JJ/' ; and was north of fun's lower limb 6' io"*4 : 
therefore, fun's center before Venus in right afcen- 
fion 22" 5 and Venus fouth of fun's center in de- 
clination io' $".i. 

6. At i8 h 3' 41", Venus before fun's limb 
13' 48.*/'* and was nor& of fun's lower limb 5' 59".2: 
therefore, the center of Venus was before the fun's 
center in right afcenfion 23^2 5 and was fouth of 
fun's center in declination 10' 1 6 // *3. 

7. At i8 h 8' 54", Venus before fun's limb 
14' 13" j and was north of fun's lower limb 5' 53"«8 : 
therefore^ Venus before fun's center in right afcen- 
fion 49" 9 ; and was fouth of fun's center in de- 

a clination 10' 21 ".7* 

8. At 
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8. At 1 8* 15' 50", Venus before fun's limb 
14' 33 7/ s and was north of fun's lower limb 5' 48" : 
therefore, Venus before fun's center in right afcen- 
lion 1' 1 3 ".2 % and was fouth of fun's center io' 27". 5 
in declination. 

9. At i8 h 28' 6", Jenus before fun's limb 1 5 ' g^ r \ 
and was north of fun's lower limb 5' 3 5^.4 : there- 
fore, Venus before fun's center in right afcenfioa 
*' 57^.2 y and was fouth of fun's* center in declina^ 
tion io' 40". i. 

10. At 19 11 18' 49", Venus before fun's limb 
18 7 54." y and was north of fun's lower limb 4' 4s"*5 :: 
therefore, Venus before fun's center in right afcen- 
fion $' 2$".$ ; and was fouth of fun's center 1 1' 30". 

11. At. 19* 22' 37", Venus before fun ? s limb 
1 8' 9^" * and was north of fun's lower limb 4' 44^.3 : 
therefore, Venus before fun's center in right afcenfioa 
$' 29". 9 ; and was fouth of fun's center n' 31 ".2. 

12. At i9 h 25' 50", Venus before fun's limb 
1 8' 2 3 .J." y and was north of fun's lower limb 4' 42^.5 : 
therefore, Venus before fun's center in right afcenfioa 
5' 45"; and was fouth of fun's center iV $a".g* 

13. At 19 11 zg' 20", Venus before fun's limb 
18' 31^3 and was north of fun's lower limb 4' 3s".2: 
therefore, Venus before fuas center in right afcenfioa 
5' 59 /7 -8 ; and was fouth of fun's center in declina- 
tion n' 40 A/ .3. 

14. At 19 11 45' 58", Venus before fun's limb 
W 2a r" > ^d was north of fun's lower limb 4' 1 9" : 
therefore, Venus before fun's center in right afcenfion 
7' i!':$ ; and was fouth of fun's center i.i' $6".$. 

15. At 19*49', Venus before fun's limb 19' 28"$ 
and was north of fun's lower limb 4' * 6",6 ; there- 
fore, 

ft 
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fore, Venus before fun's center in right afcenfion 
7' 1 1 ".i ; and was fouth of fun's center it' $% /f .g. 

1 6. At 20^ 12' i', the center of Venus followed 
the fun's preceding limb, cut by the fixed wire, 
i' 58' ; and was north of fun's lower limb 3' 54". 2 : 
therefore, Venus before fun's center in right afcenfion 
W 3 4". 2 j and was fouth of fun's center in declina- 
tion I2 7 2l".3. 

The following obfervations were made by myfelf, 
at Greenwich, as foon as the fky became favourable. 

1. At i9 h 38' 21", apparent time, at Greenwich, 
the antecedent, or firft limb of Venus, preceded that 
part of the fun's limb cut by the fixed wire 1 8' aB*" 
in motion ; and the center of Venus was north ofthe 
fouthern, or lower limb ©f the fun, 4' 4". 5 : therefore, 
the center of Venus preceded the fun's center in right 
afcenfion 6 / iW.gy and was fouth of that of the fun 
in declination 1 Y 42^ 1. 

2. At i9 h 4a / 9", the limb of Venus before fun's 
limb i8 / 52-i/' i and was north of fun's lower limb 
3' 56".8 : therefore, Venus before fun's center in 
right afcenfion 6' 31"; and was fcuth of it in de- 
clination 1 1' 49 7/ »7. But this is marked as dubious. 

3. At i9 h 44' 35 /7 , limb of Venus before funs 
limb 19'; and center was north of fon's lower limb 
3 / S7 fJ *5 : ther^Dre, Venus before fun's center in 
right afcenfion 6' 37"«i ; and was foutb of iiin's ccn* 
ter in declination 1 1' 49". 

4. At 19^53' J 4^* limb of Venus before fun's 
limb 19' 224." > and was worth of funs lower limb 
3 ; 51^.3 : therefore, Venus before fen's cer&et in 
right afcenfion y r 5" > and was fouth of fans center 
in declination m' 55"*2. 

5- At 
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5. At i9 h 58' 26", limb of Venus before fun's 
limb 19' 37^"$ and was fouth of fun's lower limb 
3' 43" : therefore, Venus before fun's center bright 
afcenfion 7' 28".6 ; and was fouth of fun's center in 
declination 12' 3^.5 . 

The few obfervations, which were afterwards made 
by Mr. Green, with Mr. Dollond's micrometer, are 
omitted } for they difagree fo much with themfelves, 
and alfo with the above, that there muft be fomc 
error in reading the numbers of the nonius; or, 
which is more probable, in placing the micrometer 
exa&Iy parallel to the equator, occafioned by the hurry 
with which they were made- 

In order to determine more exa&ly the time of die 
ecliptic conjun&ion, with the latitude of Venus then? 
together with the time of the middle of the tranfit, 
and the neareft approach of the centers; and from 
thence the true place of her node ; I have carefully 
computed the following numbers from theory : be- 
caufe, as Dr. Halley has obferved, in the Philofophical 
Tranfa&ions, N° 386, " there is always an unavoid- 
« able, though imall uncertainty in what we obferve, 
** yet greater than there can be in the theory, efpe- 
<* daily now it is fo very near the truth." The folar 
numbers were computed from new tables, not yet 
published, corre&ed by the fmall equations, occa- 
fioned by the influence of the moon and planet Ju- 
piter, and alfo the nutation of the earth's axis. The 
fun's place was very well obferved on the meridian, 
both at Greenwich and Shirburni the day of the 
tranfit ; which, allowing for the difference of longi- 
tude of thofe places, agreed to a furpiMng exa&nefs, 
within two fecondsa and did not differ more than five 

Vox, LIL I i feconds 
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feconds in excefe from th$ computed place. The 
place of Venus was computed from Dr. Halleys 
tables, only adding 31" to the mean motion, and 
1' 45" to the place of the node y by which cor- 
rections, they had been found to agree better with 
obfervations made near the inferior conjunction in 

According to thefe numbers, the ecliptic con- 
junction of the fun and Venus was June 5, 1761, 
N. S. at i7 h 51' 20", mean time, at Greenwich* 
and the place of the fun and Venus 2 f 15 36' 33" -, 
and the geocentric latitude of Venus fouth gf 44^.9. 
The places of the fun and Venus being computed 
Hot three hours before, and three hours after the 
elliptic copjun&ion, the horary motion of the fua 
$ %'- 23^*45 1 of Venus retrograde i' 33" 68 : the 
horary motion of Venus from the fun, therefore* 
$* 57 // .*3* retrograde. The horary motbn of Venus 
in latitude is fouth 35 r/ ^6. The angle of the vi- 
able way with the ecliptic 8° 30' 10"* the horary 
motion in that way 3' $9" -77* The right afcenfion 
of the fu% fuppofing the apparent obliquity of the 
eclij&ic a.3* a&' iS'Vwas then 74 zot \§ ,f &\ and 
the horary motion of the fun in right afcenfion was 
%' 3 4". 55* The declination of the fun was then 
22° 41' 35^.9 1 the horary motion in declination was 
i5 // -33 northwards. The angle formed -fey the axk 
of the ecliptic and the axis of the equator* was 
6° 9 ; 34 // , decreaftng hourly one minute* 

The right afcenfion of Venus, at the ecliptic con- 
jun&ion* was 74 2V 2 7". 2 ; and the horary motion 
J of Vczm » iiht Uk. ,' 3 6".75 -W**. 
The horary motion of Venus from the fun m right 

afcenfion, 
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afcenfion was, therefore, 4/ iV f .% retrograde. The 
declination of Venus was then 22° 7i f C4"»2; and 
the horary motion in declination was 45 ".Iq, fouth- 
wards : the horary motion of Venus from the fun in 
declination was, therefore, i' o".62, fouthwards. 

The logarithm of the earth from the fun was then 
5.006642 ; the logarithm of Venus from the fun was 
4.86 1 1 92; and the logarithm of Venus from the 
earth was 4.460874. If we fuppofe the horizontal 
parallax of the fun to be 10^', then the horizontal 
parallax of Venus, as feeft from the earth, will be 
3 6". 3 1 ; which, diminished by that of the fun, is 
2 $"*97 m ^ the parallax in longitude and latitude is 
computed from thefe data, the vifible horary motion 
of Venus from the fun in longitude will be 3' $&".$$ 
retrograde, and in latitude 3 3".75 fouth. The lon- 
gitude and latitude of the center of Venus from the 
iun's center, anfwering to the feveral right afcenfions 
and declinations obferved, may be determined in the 
following manner. 
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Fig. 2. Let the circle n E, wC reprefent the fun's 
difk i in which let E C be a portion of the ecliptic* 
Tl<& its axis, MQj& parallel to the equator, Pp its 
axis, TVi; the vifible path of Venus on the fun, 
and AB the perpendicular to that path. The angle 
Q^S C = P S n =r the inclination of the axis of the 
equator to the axis of the ecliptic, is given by cal- 
culation; 
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dilation j then, at the internal contad, the fide S v 9 
being the femidiameter of the fun, leffened by the 
femidiameter of Venus, is given, and alfo vl, the 
obferved difference of declination ; from whence may 
be found, by plain trigonometry, the angle vSI; 
from which, if the angle QS,C be fubtra&ed, there 
will remain the angle v$d-, from whence, with Sv, 
maybe found. S 6* the difference of longitude, and 
<u d % the difference of latitude from the funs center, 
in any other pofition, as at u y there will be given S h r 
the difference of right afcenfion, and u b> the dif- 
ference of declination j from whence may be found 
the angle u S b % and the fide S u : if from the angle 
uSbj- the angle QJC be fubtra&ed, there will re- 
main the angle u S n \ which, with the fide S u } be- 
fore found, will give S », the difference of longitude, 
and un, the difference of latitude from the fun's cen- 
ter. At the conjunction in right afcenfion, SV is 
the obferved difference of declination, and the com- 
pliment of the angle QjSC is = the angle VSa$ 
from whence will be found the difference of longi- 
tude Stf, and the difference of latitude V'a, from the 
fun's center, 

i . If a mean be taken of the 4th, 5th, 6th, and 
7 th of Mr. Hornfby's obfervations, and alfo of the 
times at iy h 56' 46", the right afcenfion of the cen- 
ter of Venus will be i".2 before the fun's center, 
and the declination of it io' io"*6; from whence 
the vifible conjundion in right afcenfion was at 
iy h 56' 31", and the vifible declination fouth of the 
fun's center io' io'^: the vifible longitude was, 
therefore, i' §">$ before the fun's center, and the 
vifible latitude fouth of it io' b".g. From the com- 

puted 
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pu ted vifibie motfon in longitude md latitude, by 
making the proper proportion, the vifibie ecliptic 
conjunction will be found at iy h 40' 3" apparent 
time, at Shirburn, or at i7 H 44' 4" apparent time, 
#t Greenwich, when the vifibie latitude was 9' 57 // .6 
ibuth of the fun's center. At iy h 56' 46", the par- 
allax in- longitude (fuppofing, as above, the horizontal 
parallax of the fun to be IQ^") will be 14", to be 
added to the vifibie longitude of Venus, to give her 
true longitude before the fun's center, and 20", 5 to 
fee fiib traced from the vifibie latitude, to give the 
true latitude, as feen from the center of the earth* 
The true, ecliptic conjunction, therefore, wis at 
ty k 36' 25" apparent time, at Sirburn, or at 
1 7 h 40' 26'' apparent time, at Greenwich, by making 
a proper proportion from the computed true motion 
of Venus from tiie fiinj and the true latitude was 
then 9' 34.5" fouth. 

:2. From the mean of roth, 1 ith, 12th, and 13th 
obfervatians, at iy h - 24' 9* apparent time, at Shir- 
burn, the obferved right afcenfion was $' 40", and 
the obferved declination was 1 i' 33.6" -, from whence 
the vifibie longitude was 6' 52.2", and the vifibie 
latitude io / 53"«3* from the fun's center $ and the vi- 
fibie ecliptic conjunction was at xy h 40 7 23", at Shir- 
burn, or at iy h 44' 24" apparent time, at Green- 
wich, with 9' 54.9" of vifibie latitude fouth. The 
parallax of longitude was 13. 2", to be added to the 
vifibie longitude ; and the parallax of latitude 18.1", 
to be fubtraCied from the vifibie latitude, to give the 
true latitude. The true ecliptic conjunction was, 

therefore, at iy h ■%& ■ 31"* at Shirburn, or at 

if 
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17 6 40' 32" apparent time, at Greenwich j the true 
latitude being then 9' 31". 6 fouth. 

3. From the mean of the 14th and 15th obierva-^ 
tions, at i9 h 47' 29", the obferved right afcenfion 
was 7' 6^3, and the obferved declination 1 1' 57 /7 .6; 
from whence the vifible longitude was 8' 20"*$) and 
the vifible latitude was 1 i' 8", from the fun's center $ 
and the vifible ecliptic conjun<fiion was at iy h 41' 30", 
or at iy h 45 / 31", apparent time, at Greenwich, 
with vifible latitude 9' 57' ',2 fouth. The parallax 
of longitude was 12^.5, to be added $ and the paral- 
lax of latitude ly"^, to be fubtra&ed, to give the 
true longitude and latitude. The true ecliptic con- 
junction was, therefore, at if 37' 42", at Shirburn, 
or at l 7 > 41' 43 -, apparent time, at Greenwich; the 
true latitude being then 9' 3$ /f >9 fouth. 

4. At the internal contact, at Shirburn, at 
20*15' 10", if the motion in declination, anfwering 
to 3' of time, be added to the declination obferved 
at the 1 6th obfervation, the declination of the center 
of Venus from the fun's center will be 1 2' 24" •$ } 
from whence the vifible longitude was ,0' ia".6, 
and the vifible latitude n' aq", from the fun's center $ 
and the vifible ecliptic comJaion was * i 7 » 40' 57 ', 
a. Shirburn, or i if 44.' 5 8 ', apparel Lfat 
Greenwich, with 9' 56" \% of vifible latitude fouth. 
The parallax of longitude, to be added, was n".6 ; 
and the parallax of latitude i6".5, to be fubtra&edj to 
give the true longitude and latitude. The true ecliptic 
conjunction was, therefore, at iy h 37' 13", at Ship- 
burn, or at i7 h 41' 14", apparent time, at Green- 
wich 5 the true latitude being 9' 33". 1 fouth. 

5. The 
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5. The ad bbfervation made at Greenwich being 
dubious, if the mean of the ift, 3d, 4th, and 5th, 
be taken at 19* 1 48' 39", apparent time, at Green- 
wich, the obferved right afcenfion was 6' 52^.4, and 
the obferved declination 1 1' 52"*4 ; from whence 
the vifible longitude was 8' 6" 1 , and the vifible la- 
titude 11' 4^.3, from the fun's center. The vifible 
ecliptic conjunction was, therefore, if 1 46 / 17", ap- 
parent time, at Greenwich, with 9' 55"»5 of vifible 
fouth latitude. The parallax of longitude, to be 
added, was s2 A/ .6? and the parallax of latitude, to 
he fubtraCfced, tj''.^, to give the true longitude and 
latitude from the funs center. The true ecliptic con- 
junction, therefore, was at 17 11 42' 28", apparent 
time, at Greenwich; when the true latitude was 

9' 3 2 "-4- 

I have omitted the computation of the longitude, 

latitude, and of the vifible and true conjunction from 
the internal contaCt, at Greenwich, and the difference 
of declination, as given in my laft letter; becaufe 
there muft have been fome miftake in reading the 
numbers of the micrometer, or in fetting them, or 
the times, down : for they differ too much from all 
the above, which correspond fo well with each other, 
(though made at different places, and with different 
inftruments) and give the true latitude, at the ecliptic 
conjunction, about 8" lefs, that we cannot fafely de- 
pend upon them. 

If, therefore, we fuppofe the vifible ecliptic con- 
junction to have happened at iy h 45' 3", apparent 
time, at Greenwich, being the mean of the five fore- 
going deductions, where the greateft difference is no 
more than z f 13" of time, or 8'' of vifible longitude, 

with 

$ 
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with 9' 56" 3 of vifible fouth latitude, from the fun's 
center 5 where the greateft difference is no more than 
2^.7 in latitude, we cannot much err from the truth : 
and alfc, from the mean of the fame dedu&ions, the 
true ecliptic conjun&ion, as feen from the earth's 
center, will be at iy h 41' 17", with 9' 33' / .i of 
fouth latitude. The middle of the tranfit was, there- 
fore, at i7 h 20' 5" ; and the neareft approach of the 
centers g ; 2 6". 8. The latitude then was 9' 20". 6 
fouth; but the longitude of Venus being augmented 
by the aberration of light 3 n 7, equivalent to 56" of 
time, by which the true ecliptic conjundion waa 
accelerated, the true equated conjuntfion was at 
iy h 42' 13". The error in latitude* caufed by the 
aberration of light, was i"4, by which it was di- 
miniflied $ the equated latitude , therefore, was 

The equation of time was then i' 52", to be fub* 
traded from the apparent time, to give the mean; 
confequently, the true equated ecliptic conjun&ion, 
as feen from the earth's center, was at \y h 40' 21", 
mean time, at Greenwich. The true place of the 
fun, corrected by obfervation, was, at that time, 
2 6 I5°36 / 12"; and, confequently, the heliocentric 
place of Venus was 8 s 1 5 36' 1 2", with the geo- 
centric latitude 9' 34 7/ *5- Now, in this cafe, the 
geocentric latitude is to the heliocentric latitude, as 
the diftance of Venus from the fun is to the diftance 
of Venus from the earth ; and therefore, the planet's 
latitude, as feen from the fun, was V 4.%".$. If we 
fuppofe the inclination of the orbit of Venus to be 
2 z\' 20", as determined by Dr. Halley andM. Caf- 
iini, the diftance of Venus from the node will be 

Vox,. LII. Kk \* 4 / 20" % 
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1*4/ 2&"; confequenriy, its true place z c 14° 31' $2** 
on the day of the tranfit* The effect of refra&ion 19 
riot taken into thefe calculations ; becaufe, at the firft: 
obfervationsj when its effed: would have been greateft, 
it amounted only to a very fmali part of a fecond. 

Thefe, my Lord, are the Conclufions, which I 
have been able to deduce, from the obfervations made 
at your LordfhipVown obfervatory, and at the Royal 
Obfervatory at Greenwich. They are as faithfully 
related^ as they were fcrupulouily calculated ; and if 
they meet with the approbation of your Lordfhip, 
and of the Royal Society, I (hall think myfelf fuffi- 
ciently rewarded, for the Labour of a long and te- 
dious calculation, 

I am, 

With the greateft refpeft. 
My Lord, 

Your Lordfhip's, 

and the Royal Society's* 
much obliged, 

and moft obedient, 

humble fervant, 

b*.J5?i?6i* Nathanael Blifs* 
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